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HISTORY OF PROJECTILE EVOLUTION
There is no doubt that occurrence of bow and arrow was preceded by a long period characterized by use of their predecessor -a spear. The earliest known specimen is heavy, crudely worked wooden spear with pointed tip found at Clacton on sea and it is one of just a few proofs for use of organic materials for making weapons already in the Lower Paleolithic. 1 With this type of weaponry, which due to its size and weight was not intended for throwing the penetration was achieved as an effect of considerable kinetic energy resulting from power and swiftness of stroke and the mass of the weapon.
However, usefulness of this type of weapon was brought into question in two instances -in a situation when it is necessary to come close enough to a big game and thus put the life of a hunter at stake and when it is necessary to come even closer to small game, which certainly do not sit and wait for the hunter. Such situations inevitably resulted in creating more efficient weapons -throwing spears. For the first time we can speak about projectile, which had smaller length and smaller mass than hand spear and special improvement was the use of a tip made of chipped stone or ground antler or bone.
Analyses of micro-damages on the edges of typologically clearly identified Levallois points indicated the method of attachment to the wooden body of the spear. 2 The find of damaged Levallois point in the neck vertebra of wild ass from Umm el Tlal after detailed analyses revealed that this type of spear was certainly used for throwing at short distances. Small speed of about 8-10 m/s was compensated by still relatively great mass of the weapon providing sufficient kinetic energy for piercing of thick and strong skin and deep penetrating even into bone tissue of the game. According to the dating of the find from Umm el Tlal it all happened around 50.000 years ago. 3 Next stage in the evolution process is marked by appearance of specific throwing device, which extended the hand as lever so the thrust was stronger, speed of the projectile greater (around 25 m/s) and range much longer. In other words, some of so-called »commanding batons«, which occurred in the Late Paleolithic are in fact ancestors of the tool known as atlatl, i.e. ot-lotle in the Aztec culture. 4 Spears being thrown by using this device are shorter and lighter (their weight is about 300 gr) and with smaller and more precisely shaped stone tips. 5 On the basis of dating of the sites where these throwing rods were found this crucial transformation happened about twenty thousand years ago. 6 The efficiency of this device is confirmed also by more recent historical notes about unpleasant surprise and fear suffered by conquistadors who with Cortes invaded Mexico in 1520. Heavy armored Spaniards who brought with them armors and firearms had been stunned by efficiency of technology originating from the Stone Age. Well-trained Aztec warrior could throw the spear using atlatl at the distance of 90 meters and Spanish armors were easily pierced. The spears were around 180 cm long and with barbed tips so the only way to take it out of the body was to pull the tip through to the other side. 7 At the very beginning of use of the throwing rods first to appear among chipped artifacts were Solutrean points -artifacts of leaf shape exceptionally precisely and nicely bifacially retouched. Some of them were probably used as knives while the other were used as tips for the spears. Artifacts used exclusively as projectiles are somewhat later Gravettian shouldered points.
The exact moment of the beginning of use of bow and arrow also could not be identified. The bows used to break and then discarded as useless and as they had been made of organic material soil structure usually did not allow their preservation within archaeological layers. At this moment the earliest known find is the pine-made bow discovered in Ahrensbourg in the vicinity of Hamburg (Germany) and its age is estimated at around 10.000 years.
However, very precisely worked projectiles of Aterian type from north Africa suggest the possibility that bow and arrows in the warm regions of Africa perhaps had been used already in the Middle Paleolithic i.e. around 50.000 years ago. Finds of nicely defined projectiles with barbs and tang for hafting from the Solutrean layers in Parpallo cave in Spain 8 are still another confirmation for much earlier use of bow and arrow than we assume on the basis of the find of bow itself.
In any case, climatic changes, receding of ice and tundra which happened in north Europe in the end of Pleistocene made possible formation of forest cover and hunters could easily find suitable trees for making bows and thus atlatl was completely abandoned as bow and arrow had greater range and were incomparably more precise and faster in use.
On the basis of archaeological data bow and arrows had most frequently been made of elm, ash, maple and yew. The bows were up to 1.5 m even up to 1.9 m long and arrows were usually from 0.5 to 1.0 m long.
Bow strings were made of flax, animal tendons, intestines and leather and arrowheads were made of stone, bone, antler, teeth, thorns or wood partially hardened by fire.
The skill mastered in production of bow and arrow is best explained in the ethnological notes recorded among the members of Ona tribe who still in the beginning of the 20 th century inhabited vast areas of Tierra del Fuego.
They made bows of the small birch (Nothofagus pumilio) using exclusively white part of the tree. Only the core was of red color and not suitable for use. It was rather difficult to find the tree of required size, around 1.20 m and also without knots. The cross-section of the bow was not circular but polygonal, consisting of about 24 planes.
Bows had been made of yellow barberry tree but only of the kind growing in the northern areas of territory populated by the members of the Ona tribe. They used to cut the branch around 80 cm long that after removing of the bark they divided longitudinally in four pieces removing the core. These pieces had been heated on the fire and after that straightened and then their surface was finally trimmed by polishing using sand or fox leather. For the arrow stabilizers they used bird feathers attached by the tendons of guanacos but especially those taken under the skin of animal's back. These tendons were soaked before use then dried and eventually used for attaching feathers. For the lefthanded hunters they used as arrow stabilizers the feathers from the left wing of a bird and for the righthanded hunters the feathers from the left wing.
The arrowheads were made of silicate rocks but also of broken glass bottles left by white settlers. In the process of working the arrowhead was held by fox leather and it was retouched with dried bone of a fox or guanaco that was from time to time sharpened using stone of abrasive characteristics. In order to prevent the tip he is working on to become brittle due to the low temperature the hunter while working on one tip kept another one or two in his mouth thus keeping them warm. When the one in hand had become too brittle he would put it into the mouth and continued to work on the other warm tip. Finished arrowheads were 5 Knapp and Becker 2000. 6 Müller-Karpe, 1977. 7 Knapp and Becker 2000. 8 Coles, Higgs 1975, 235-236, Fig. 97. up to 3 cm long and up to 1.5 cm wide with denticulated edges. The bow string was made of the tendon from the foreleg of guanaco. If they went hunting in the wet weather they kept the string in the bellows where they also carried the steel and placed it on the bow immediately before the hunting.
Before releasing the arrow the hunter would take off his leather overcoat and approached the game as near as possible holding in his mouth two or three arrows. He used to hold the bow with his left hand and the arrow with thumb and forefinger of his right hand. In the moment of arrow releasing he extended his left arm as much as possible and thrusted his body forward to maximize the kinetic energy. The most appropriate moment for releasing the arrow was in the moment when the game tried to escape as it made possible to aim behind the ribs so the arrow could pierce the body and vital organs and not reach the bones. The wounded game, most probably guanco, could move away from the spot even few kilometers before it died. Hunter usually released another arrow after the running animal and then he followed his prey. The valuable arrows were carefully collected so the hunter after finding his game used to return in order to find and retrieve the arrows, which missed the target. Risova~a, Aran|elovac; 2. »Ekonomija 13. maj«, Zemun; 3. [alitrena pe}ina, Bre`|e; 4. Padina; 5. Rudnik, Srbica; 6. Popovi}a brdo, Zabla}e; 7. Ora{je, Dubravica; 8. Blagotin, Poljna; 9. Zbradila, Korbovo; 10. Trsine, Gornja Gorevnica; 11. Belo brdo, Vin~a; 12. Jela (Benska bara), [abac; 13. Divlje polje, Ratina; 14. Negotin; 15. Petni~ka pe}ina, Petnica; 16. Bela stena, Ripanj; 17. Unknown site, Ba~ka; 18. Livade, Kaleni}; 19. Kudo{, [a{inci; 20. Lozovik; Mojsinje; 22. Ivkovo brdo, Krstac; 23. U{}e Bole~ice, Vin~a; 24. Jagodina; 25. Motel »Slatina«, Para}in; 26. Pojilo, Pojate; 27. Panjeva~ki rit, Jagodina The quoted data are illustrative evidence to what extent the skill of manufacture and use of bow and arrow had been mastered in the course of many millennia. The fact is that this exceptionally efficient hunting weapon very soon turned into the weapon of warriors that stayed in extensive use in Europe until the end of the Middle Ages and the introduction of gunpowder and firearms. The North American Indians continued to use chipped projectiles even after the arrival of white men until the end of 19 th century and Australian Aborigines sporadically use chipped projectiles even today making them of broken glass bottles and porcelain insulators from long-distance electric lines. 10
FINDS OF PROJECTILES IN SERBIA
Distinct shape of the chipped stone projectile is so easily recognizable hence we believe that even the first investigators of the prehistoric sites in Serbia could not have overlooked such kind of artifacts disregarding the confirmed deficiencies in the excavation method. This assumption should be borne in mind because despite exceptionally large number of prehistoric sites and thousands of chipped artifacts the projectiles are the least recorded and studied type of these finds.
In the course of many years of studying the chipped stone projectiles it has been confirmed that in the available material almost half of the finds are chance finds without precise data about finding circumstances. Fortunately, for certain portion of characteristic specimens coming from the excavations there are the data, which make possible chronological determination, so on the basis of these specimens it is possible to date at least generally also the chance finds.
All discovered chipped projectiles could be related to the six great prehistoric periods: Paleolithic (Middle and Late), Mesolithic, Neolithic (Early/Middle and Late), Eneolithic, Bronze Age and Iron Age. As raw materials for their production had been used exclusively different types of chert and obsidian and in only one instance the so-called light white stone had been used.
Paleolithic -Middle
The earliest projectiles in the prehistory of Serbia are morphologically very distinctive and they fortunately come from clearly stratified layers of the Risova~a cave near Arandjelovac so their chronological determination is very clear. 
Paleolithic -Late
One remarkable specimen, which could be related to the Late Paleolithic is shouldered point from the site »Ekonomija 13. maj« near Zemun (Pl. I/4). It is a chance find originating from the collapsed high loess profile and from the area where many thousands of chipped artifacts from different periods had been found. 17 10 Nougier 1974, 146. 11 Gavela 1988, 53, Fig. 21 . 12 Gavela 1988. 13 Sirakova 1993, 41-45. 14 P|unescu 1970 , Fig. 3/10. 15 Titov, aerdeli 1980 . Specimens of bifacial projectiles from Szelete are according to the author dated in the Upper Paleolithic.
16 Müller-Karpe 1977 . 17 [ari} 1984 Artifact was made of dark gray/brown chert, i.e. radiolarite on thin and narrow blade. On the left lateral edge was applied indirect abrupt retouch, which created the shoulder. On distal part of right lateral edge the point was emphasized by indirect partial normal retouch. Proximal end is bifacially shaped by normal retouch removing the bulb of percussion and thus the tang for hafting was created.
Although such artifacts are known in literature as atypical shouldered points they are in fact very typical specimens. Distinguished shape and characteristic abrupt retouch assign the Zemun specimen to the Gravettian cultural circle. Such dating is supported by the specimens from the immediate geographic surroundings including the point from Jama v Lozi (Slovenia) dated into the Tardigravettian and point from [andalja I near Pula (Croatia) that was found in the layer of advanced Gravettian. 18 Many identical specimens originate from Kastritsa in Greece and although they are determined just as the products of Late Paleolithic 19 they confirm the suggested dating.
In addition to the shouldered point from the site »Ekonomija 13. maj« and which was dated on the basis of its characteristic and typical shape the Late Paleolithic projectiles are represented by one specimen originating from archaeological excavations (Pl. I/5). It is a small point with curved back from the fourth layer of [alitrena pe}ina therefore attributed to the Late Paleolithic but according to its morphological traits it is related to the epi-Gravettian techno-complex. 20 This type of projectiles was encountered at many Late Paleolithic sites throughout Europe 21 but even more important is its presence also at the sites in the neighboring regions including Croatia, 22 Bosnia 23 and Montenegro. 24
Mesolithic
Most of the projectiles dated into the Mesolithic period originate from one distinctive geographic region, from the Iron Gates and moreover from one site -Padina. This is a group of small blades with curved back (Pl. I/6-9 and 14), few segments (Pl. I/12, 13, 15 and 16) and two triangles (Pl. I/10, 11).
Another two projectiles dating from this period were encountered at the site »Ekonomija 13. maj«. One is a narrow segment (Pl. I/18) and the other is a blade with abrupt retouched truncation (Pl. I/17) and although they are chance finds their morphological characteristics are so distinctive that they could be without doubt dated to the Mesolithic period. Dated finds from the excavations at Padina 25 as well as morphotechnical characteristics of the most of collection from the site »Ekonomija 13. maj« are arguments for dating also two above mentioned specimens from that site in the immediate vicinity of Zemun in the Mesolithic period.
Two miniature projectiles with tang for hafting also come from the site »Ekonomija 13. maj« and they were made of chert of dark red color (Pl. II/1, 2). On both specimens the tip was created at the distal end by direct abrupt retouch on both lateral edges while rather small tang was shaped at the proximal end by coarse and asymmetrical retouch on ventral and dorsal side. These two projectiles do not have direct analogies in the other stone material from the territory of Serbia. Absence of clearly defined barbs is not a characteristic, which could date this artifacts more precisely. In fact, more significant is the presence of classic abrupt retouch, which was besides on these projectiles encountered in its classic form also on certain amount of other artifacts. Although there is no possibility for more precise dating, these two projectiles certainly could be dated within chronological framework between the end of Late Paleolithic and the beginning of Neolithic.
Neolithic -Early/Middle
At this very moment only four projectiles could be dated into Early/Middle Neolithic of Serbia and it is really insufficient to establish clear picture about this type of artifacts in that period.
Pentagonal bifacially worked projectile from Rudnik near Srbica in Kosovo (Pl. II/3) is an isolated find but by a stroke of good fortune it has been found in the course of archaeological excavations. 26 Unfortunately, the exact stratigraphic data are not known but projectile certainly comes from the Star~evo horizon.
If for a moment we leave aside the possibility of autochthonous origin of this projectile within Star~evo group then as only source could be identified the area of the Adriatic zone and contact with the bearers of the Danilo culture. Namely, identical pentagonal projectiles were encountered at Butmir 27 but taking into account the Late Neolithic date of the Butmir culture the only possibility for comparison left are not identical but very similar rhomboid projectiles from Smilj~i}. 28 In any case, it is the fact that this type of projectile appears in the prehistory of Serbia only once again as the rhomboid specimen from the later, Vin~a settlement at the site Jela -Benska bara near [abac (Pl. II/14). 29 The most rudimental shapes of projectiles are two triangular specimens made on flakes, one from the site Popovi}a brdo near Zabla}e (Pl. II/4) and one from Ora{je near Dubravica (Pl. II/5).
Even though the site Popovi}a brdo was at one time identified as dating from the Vin~a-Plocnik phase 30 later investigations revealed that there is no other material but that from the Star~evo culture. It means that also the projectile is without doubt the real representatives of the Star~evo culture.
Specimen from Ora{je (Pl. II/5) comes from the excavations 31 but, unfortunately, the documentation is lost so it was impossible to date this artifact more precisely. According to the analogy from Popovi}a brdo there is a possibility that it belongs to the Star~evo horizon the existence of which was subsequently indicated by the autopsy of the material in the museum collection. 32 Main characteristics of these two projectiles are that they were made on short and broad flakes with retouch on both lateral edges -as bifacial direct on the specimen from Popovi}a brdo and as direct and inverse on the specimen from Ora{je. The angle between retouched edges is too large for artifacts to be used as perforators and tapering of proximal end only confirms that this adaptation was intended to make possible easier mounting into the wooden body of an arrow thus distinguishing these artifacts without doubt as projectiles.
Elongated trapeze found at the site Blagotin near Poljna is still another exception among the chipped projectiles in the prehistory of Serbia (Pl. II/6). Most recent investigations of the settlement at Blagotin date this site into final phases of the proto-Star~evo culture 33 suggesting that this projectile also dates from that time. It is the flake on which were created two straight and slanting edges by combining the direct raised to abrupt retouch and thus the flake got the shape of very high trapeze and was clearly defined as transversal arrowhead. 34 It is without doubt that such type of trapeze was not used in any case as element of composite tools (in particular sickles and knives) and it has direct analogies in the specimens from the Scandinavian Mesolithic and Neolithic sites. 35 From geographic and cultural point of view two much closer analogous specimens come from within Star~evo -CriÕ complex, from the Romanian site Cuina Turcului -Dubova. 36 The occurrence of transversal arrowhead at Blagotin despite the analogies from the territory of Romania could be the typical example of convergent evolution in technological procedures, which disregarding the period, geographic distance and cultural traditions result in identical outcomes in the process of manufacture and especially in the final shape of the artifact.
Neolithic -Late
Find, which is indubitably of Late Neolithic provenance although it was a chance find is a hoard consisting of 15 arrowheads discovered at the site Bele vode in Ripanj. 37 This hoard of arrowheads was found in a vessel, which according to the description of the finder by its shape and decoration corresponds to the pottery of Late Neolithic, more concrete of the Vin~a culture.
All specimens are nicely worked with clearly distinguished barbs and tang and they could be classified into four groups:
-miniature arrowheads made of flakes and short blades, 1.6 cm to 2.0 cm long and span of barbs from 0.8 cm to 1.0 cm (Pl. III/1-4).
-arrowheads made of rather broad blades making possible more prominent molding of barbs, 2.8 cm to 4.8 cm long and span of barbs from 1.2 cm to 2.1 cm (Pl. III/5-11).
-arrowheads made of longer blades with slightly less prominent molding of barbs, 4.7 cm to 5.0 cm long and 1.1 cm to 2.1 cm wide (Pl. III/12, 14), -arrowhead made of long blade with triangular section of the tip and denticulated barbs. Length is 6.6 cm and width 1.4 cm (Pl. III/15).
All arrowheads are retouched on both sides but the retouch is restricted mostly to the edges. On only two specimens (Pl. III/7, 11) the splintered retouch executed by pressure covers the entire dorsal side. This is one of very essential characteristics of this collection. Müller-Karpe 1977, T. 284, T. 288; Sieveking 1975, 94; Brindley 1986, 59-63. 36 P|unescu 1970, fig. 21-4, 12. 37 Peri{i} 1984, 117-118, T. 42/374-381; [ari} 1987, 21-27. Namely, when finds from Ripanj are concerned the absence of real bifacial retouch, long and narrow clearly distinguished tangs and nicely defined and emphasized barbs distinguish these specimens from the projectiles so characteristic and numerous at the Neolithic settlements in the mountainous regions of Bosnia. Only from the settlement at Butmir come much more specimens than from the entire prehistory of Serbia. This fact and similarity of projectiles always prompted authors to explain all Late Neolithic finds from Serbia as import from the Butmir culture. 38 It has been overlooked that most of Butmir arrowheads had been executed by complete bifacial retouch, that barbs are usually not straight but slightly convex, that tang is often short and wide, that conversion from tang into the barbs most often is not abrupt and that many arrowheads have slightly rounded tip. These many differences between the finds from Serbia and from the eponymous site Butmir leave open the possibility that arrowheads from the Vin~a culture are nonetheless not imported and that they are local products.
Asymmetrical triangular projectile from the site Zbradila near Korbovo is still another in a series of similar finds (Pl. II/7). It is made of so-called »Balkan flint« 39 on asymmetrical flake whose triangular shape is emphasized by direct semi-abrupt retouch on the left lateral edge and inverse semi-abrupt retouch on the distal end. This projectile has neither tang nor specially modeled base and as segment for inserting in the wooden body of the arrow was used asymmetrical but thin right edge of the flake. As we have already said this type of projectile represents the most rudimental form and in the Neolithic of Serbia it has been encountered only at the earlier sites Popovi}a brdo near Zabla}e and Ora{je near Dubravica, at the contemporary site Trsine near Gornja Gorevnica as well as in the Eneolithic horizons of the site Livade near Kaleni}.
Despite the fact that this projectile is a chance find from the Danube bank, from the collapsed profile, it was found in the zone of highest concentration of the material corresponding with block II at the coastal plateau whence comes the most of the material from the excavation. Hence, it could be assumed that projectile also originates from that part of settlement and this dates it in the period between phases Vin~a -Tordo{ II and Vin~a -Plo~nik IIa. 40 To this type of the most rudimental projectiles is ascribed also the specimen (Pl. II/8) from layer B of the site Trsine near Gornja Gorevnica. 41 V. Bogosavljevi}-Petrovi} identified magnesite as raw material of which the artifact was made, without detailed analyses. If she considers the raw material known in literature as »light white stone« 42 or »soft white stone« 43 then defining the artifact typologically as perforator as the author does is out of question. It is soft and friable stone, which could not have been used for artifacts expected to be exceptionally resistant to wear. However, for making projectile tips this stone could be used in exceptional circumstances as it could pierce the skin or fur thanks to the relation of speed and mass having impact on rather small area. Confirmation for this assumption is the similar specimen made of the same kind of stone, found at the site Livade near Kaleni} and which we will discuss later.
Projectile made of black translucent obsidian found at the site »Ekonomija 13. maj« near Zemun (Pl. II/9) is most probably semi-finished specimen. Retouch covers only the edges on the dorsal side. Artifact is of the heart shape with slightly emphasized tip and small, thin tang. All this indicates that it is an artifact whose modeling was not completed and it differs from all other projectiles by the raw material it was made ofobsidian. Use of obsidian became widespread in the Neolithic of Serbia only with Vin~a culture so this fact as well as the fact that projectiles with barbs and tang have not been registered so far dates this specimen from »Ekonomija 13. maj« into the Late Neolithic, i.e. Vin~a culture.
Projectile from Belo brdo in Vin~a (Pl. II/10) has the characteristics of classic Late Neolithic projectiles, the same we encountered on the specimens from the Ripanj hoard. Considering the reliable finding circumstances this projectile was dated in the phase Vin~a -Tordo{ IIb. 44 Total amount of chipped stone artifacts from the site Belo brdo in Vin~a and only one identified projectile are clear indication of relation of Vin~a population to the hunting. Position of the settlement on the fertile plateau above the Danube and possibility for fishing certainly pushed hunting into the background in spite of the fact that proximity of hilly hinterland certainly offered good opportunities for it. Vin~a in fact represents the symbol of relation of the entire culture to the hunting activity as small number of projectiles at other Vin~a culture settlements situated just in that CHIPPED STONE PROJECTILES IN THE TERRITORY OF SERBIA IN PREHISTORY 38 Peri{i} 1984, 60-61; Radovanovi} 1984, 31-53; [ari} 1987, 21-27. 39 [ari} 2002, 11-26; [ari} 2004, 65-72 . 40 Babovi} 1986, 95-98. 41 Bogosavqevi}-Petrovi} 1991, 5-36. 42 Antonovi} 1997, 33-39. 43 Bogosavljevi}-Petrovi} 1998 , 155-166. 44 Radovanovi} 1984 hilly surroundings clearly disclose the relation of the entire population to that at one time the most important way of food providing. As classic form of the Late Neolithic projectiles in Serbia are identified also one specimen from the site Jela -Benska bara near [abac (Pl. II/11) dated in the period of the Late Vin~a culture 45 and the projectile from the site Divlje polje near Ratina (Pl. II/12) dated in the phase Vin~a-Plo~nik I-II. 46 Also the chance find from the vicinity of Negotin (Pl. II/13) could be certainly ascribed to this classic form with clearly distinguished tang and barbs but this projectile also has nice and precise bifacial retouch, which almost completely covers both sides.
Projectiles of rhomboid shape, specimen from the site Jela-Benska bara near [abac (Pl. II/14) dated in the period of the Late Vin~a culture 47 and specimen from Petnica (Pl. II/15) dated in the phase Vin~a C-D 48 resemble in shape already mentioned earlier specimen from Rudnik near Srbica (Pl. II/6). Occurrence of identical specimens in the large collection of projectiles from Butmir bear witness that this type efficiently existed alongside the dominant type with clearly distinguished barbs.
Eneolithic
One of very specific finds among the chipped stone projectiles from the territory of Serbia is large very nicely shaped arrowhead with prominent barbs and broad fan-like base of the tang (Pl. IV/1). Unfortunately it was a chance find and according to the insufficient information provided by the finder we only know that it was found in the north of Ba~ka, within a wide area between Od`aci and Subotica. Keeping secret the exact data about finding circumstances in particular the exact site has already become proverbial among the hunters for archaeological objects. Due to such insurmountable reasons the only way to try to determine this artifact considering cultural and chronological elements is the analysis of its morphotechnical characteristics and the raw material it was made of.
Macroscopic inspection of the rock of which it was made suggests that it is good quality gray chert with lighter and darker zones. Surface is slightly lustrous and the rock is opaque. Primary deposits of this type of chert are absolutely impossible to locate on the basis of these data and the additional problem is that there are no exact geological data about potential deposits of this kind of chert in the territory of Serbia. Therefore, we have to focus our attention entirely to the morphotechnical characteristics of the artifact.
Arrowheads shaped as this specimen from Ba~ka are completely unknown in the prehistory of Serbia but also in the neighboring countries. In fact, there is another similar specimen in the City Museum of Belgrade but its tang is broken (Pl. IV/2) so we do not know if these two artifacts are identical. Finding circumstances for this specimen are also unknown and S. Peri{i} indicates as possible place of origin Adriatic coast or some even more distant region. 49 Shape of the projectile from Ba~ka with slightly convex edges, clearly distinguished barbs and broad fan-like tang has direct morphological analogies in the specimens used by North American Indians. It is the type of arrowhead known as Dovetail, St. Charles and Hardin in the eastern half of the continent, in five out of nine large geographic regions into which USA are divided. 50 These types of arrowheads are dated in the so-called Early Archaic period that in absolute dates means between 10 th and 7 th millennium before present. Considering that there can be no question about any cultural contacts with that regions in that time we must cite so-called convergent evolution, which at certain level of technological development generates identical results disregarding chronological, geographical and cultural distance. However, such phenomena are never limited to individual specimens as is the case with our projectile. Usually one local type is developed, that always provides many specimens of the distinct product. E. Cosack was also faced with identical problem related to chronological and cultural determination of one group of chipped projectiles while studying similar specimens found in Hildesheim, Lüneburg, Werlaburgdorf, Bissendorf, Capellenhagen, Holzort, Haimar, Weibeck, Latferde, Heede, Sehlem and Achterdeich. 51 This concerns 19 projectiles discovered at 12 sites. Problem was in the fact that they are all chance finds not accompanied with the material, which could help their attribution and that such projectiles were not encountered among the material from any prehistoric culture in the territory of Germany.
Despite the fact that author had 19 specimens at his disposal he did not have enough evidence to quote the results of already mentioned convergent evolution and 45 Trbuhovi}, Vasiljevi} 1983, 26-44. 46 Bogosavljevi}-Petrovi} 1992. 47 Trbuhovi}, Vasiljevi} 1983, 26-44. 48 Je` 1985, 43-57 . 49 Peri{i} 1984 , 61. 50 Overstreet 1999 Cosack 2000, 193-207. he resorted to a daring and interesting theory. During American war for independence (1777-1783) about 30,000 Germans from the Hessen region were engaged as mercenaries on the English side. On both sides, American and English, took part also the Indians of whom many still had been armed with spears and bows and arrows. German mercenaries of whom 17,000 returned to Germany also came into contact with them. It is probable that many of them brought with them as souvenirs some objects of Indian provenance. In the course of time these objects were lost and sold by heirs or they were presented to friends and relatives. As objects, which lost their original meaning for the new owners they had easily been discarded. Some of them could have end up in rubbish heaps and as at that time the main method of fertilizing the fields was to scatter manure it is not impossible that as a consequence some of these finds reached the fields. This theory is very imaginative but not illogical. Thus we can assume that when Germans started to colonize Vojvodina in the time of Maria Theresa and continued the process under her son Joseph II with some volunteer from the American war or his family also the specimen we are discussing reached the region of Ba~ka. Of course, there is still a possibility that this artifact was a product of convergent evolution and that it will be confirmed by some new investigations.
In favor of the local origin speak rather rare finds of not identical but to a certain degree similar finds from the territory of Romania. This concerns large and nicely executed bifacial Eneolithic projectiles of the GumelniÛa culture from the sites Vidra and GumelniÛa. 52 Significant form in the Eneolithic are large triangular bifaces with slightly convex base. Projectile from Ba~ka represents in fact the derivative of triangle with convex base and with corners removed by making of deep encoches. If therefore this projectile is of local origin we assume that without known circumstances of discovery it could be dated in the Eneolithic period.
Archaeological excavations at the site Livade on the right bank of the river Kladnica in the southeast periphery of village Kaleni} included the segments of settlement from the Neolithic and Eneolithic periods. Among the chipped stone artifacts from the Eneolithic horizon three projectiles have been also identified. 53 Two projectiles were made of chert and identified as bifacially chipped type of triangular shape with straight base and straight sides (Pl. IV/3, 4).
Pentagonal, coarsely trimmed projectile with direct semi-abrupt to abrupt retouch on the edges and thinned platform for hafting (Pl. IV/5) represents already mentioned most rudimental form, which we encountered already in the Star~evo culture. This specimen is made of silicified tuff, 54 the raw material certainly not suitable for production of chipped artifacts but nevertheless used from time to time as compromise between the need for tools and weapons and difficulties in obtaining the raw material of better quality.
When Eneolithic projectiles are concerned particularly interesting is a group of seven specimens discovered in the course of archaeological excavations at the site Kudo{ near [a{inci, in a layer identified as phase II of the Eneolithic house, i.e. structure 5. 55 Three projectiles are of the triangular type but one is bifacially worked with straight base (Pl. IV/6), one is bifacially worked with convex base (Pl. IV/7) and one is bifacially worked but only partially and has concave base (Pl. IV/8). Another bifacially retouched specimen is identified as short rhomboid projectile (Pl. IV/9).
Particularly interesting are three specimens also bifacially retouched but the retouch does not cover completely both surfaces and they are morphologically different from the other as they have asymmetrical tang for hafting (Pl. IV/10-12). According to this characteristics they actually represent reminiscence of considerably earlier shouldered projectiles, which we encountered in the cultures of Late Paleolithic.
Significant in this find is the predominant use of obsidian because out of seven projectiles even five of them were made of this raw material (Pl. IV/6-8, 10, 11) while other two were made of chert (Pl. IV/9, 12).
Probably the most beautifully chipped projectile in the entire prehistory in the territory of Serbia is large bifacially retouched triangular specimen with slightly convex sides and base (Pl. V/1). This specimen was at one time published as the find from the former lake terrace in the village Lozovik 56 while somewhat smaller similar in shape but more crudely retouched specimen (Pl. V/2) was described as find from the bank of Velika Morava near the village Ribare. Both specimens were related to the Paleolithic on the basis of »the elements of Mousterian retouch«. 57 In spite the fact that these are chance surface finds it is indubitable that neither of these two artifacts has any points of contact with the Fig. 7 . 54 Material often identified as »light white rock« or »soft white rock« as we already mentioned. 55 Ga~i} 1986, 55-56; Radovanovi} 1995, 65-71. 56 Vetni}, 1974, 123-168. 57 Vetni}, 1974, 124. Paleolithic. It is uncontroversial that they belong to the circle of the Eneolithic cultures as it is confirmed by identical analogous specimens from the GumelniÛa cultural complex. 58 For the specimen in Pl. V/2 it is certain that it even morphologically really corresponds to the classic bifacially retouched triangular projectiles and the GumelniÛa specimens are identified as arrowheads or spearheads. However, dimensions of the artifact from the Lozovik lake terrace that is only 0.4 cm thick suggest the possibility that this artifact is in fact fragment of knife with flint blade and handle made of wood, bone or antler. Perfectly preserved knife of identical construction with bone handle and blade completely resembling the projectile was found, for instance, in the cave in the Fort Rock desert in Oregon, USA. 59 This assumption is impossible to support for the time being with relevant evidence so we are still going to consider this Lozovik artifact as the best retouched projectile in the prehistory of Serbia. Three projectiles, chance finds from the Danube bank near »Ekonomija 13. maj« in Zemun are identified as triangular bifacially retouched specimens with convex sides and straight base (Pl. V/3, 4), that is with straight sides and straight base (Pl. V/5). They are morphologically typical enough to be related with great certainty on the basis of dated specimens to the one of the Eneolithic cultures.
Bronze Age
Unfortunately, among the Bronze Age chipped projectiles in the territory of Serbia for only three specimens there are approximate chronological determinations.
Bifacially worked arrowhead with convex sides and concave base (Pl. VI/1) was found in grave 13 of tumulus I at the site Lugovi-Bent in Mojsinje and was dated as object of Vatin provenance 60 while similar specimen (Pl. VI/2) with considerably more concave base from tumulus 1 from the site Krstac -Ivkovo brdo was dated in the Early Bronze Age. 61 Bifacially worked arrowhead with convex sides and very prominent concave (almost rectangular) base (Pl. VI/3) from the site Jela -Benska bara near [abac was dated as object of the Vin~a culture. 62 However, everything we know at this moment about the Neolithic, i.e. Vin~a projectiles rules out this possibility. This objects dates from the later period and by all appearances from the Bronze Age.
Small, bifacially worked triangular projectile with concave base (Pl. VI/16) is the last specimen in the group of finds coming from archaeological excavations. It was found in trench II, sq. 3, A.L. 4 at the site Pojilo in the village Pojate near Para}in. 63 Scarce finds from that area and from that layer are determined chronologically on the basis of pottery, which indicates the Eneolithic period, so the first conclusion is that this projectile also dates from the Eneolithic period. However, very characteristic and typical shape with elongated concave base rather suggests its Bronze Age provenance and implies an intrusion from later into the earlier horizon.
All other specimens in this work dated into the Bronze Age period are either chance finds or they come from the excavations but their finding circumstances were not recorded.
Bifacially worked triangular arrowhead with straight sides and straight base (Pl. VI/4) as well as the specimen with straight sides but concave base and bifacial retouch, which does not cover the entire ventral side (Pl. VI/5) come from the Danube bank near »Ekono-mija 13. maj« near Zemun.
Similar specimen -triangular arrowhead with slightly convex sides and concave base (Pl. VI/6) was found on the Danube bank at the site Beljarica almost 2 km upstream of the site »Ekonomija 13. maj«. Retouch is bifacial but does not cover completely either dorsal or ventral side.
Two projectiles come from the excavations at Blagotin. Unfortunately, for neither of them there are recorded precise circumstances of discovery but they certainly originate from the scanty layer of the Early Bronze Age that was not precisely distinguished stratigraphically but it was positively confirmed on the basis of pottery finds. 64 One projectile has straight sides and concave base and crude raised and abrupt retouched was applied only on the edges thus creating its shape so it became closer to those rudimental forms we encountered in the Neolithic period (Pl. VI/7). Second specimen is nicely executed bifacially chipped arrowhead with straight sides and deep concave base (Pl. VI/8).
Two bifacially worked arrowheads with convex sides and concave bases are chance finds from the Danube bank about hundred meters downstream from the confluence of Bole~ica river, near Vin~a (Pl. VI/9, 10). In the same area were found many fragments of undecorated pottery, which according to its shapes and 58 P|unescu 1970 , Fig. 30/5,8 59 Overstreet 1999 . 60 Nikitovi}, Stoji}, Vasi} 2002, 242, T. XXXVII/21 . 61 Nikitovi} 2003, 11-22. 62 Trbuhovi}, Vasiljevi} 1983, 26-44, 
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fabric is attributed to the Bronze Age and this generally dates also the mentioned two projectiles.
Projectiles from the vicinity of Jagodina (Pl. VI/11), from the vicinity of Negotin (Pl. VI/12) and three specimens from the site motel »Slatina« near Para}in (Pl. VI/13-15) are chance finds, which from morphological point of view do not differ in any aspect from the already mentioned specimens. They are all identified as bifacially retouched projectiles with straight sides and concave bases. Only when specimen from the vicinity of Jagodina is concerned (Pl. VI/11) that stands out for its size bifacial retouch does not cover the entire surface either of dorsal or ventral side.
In any case, all specimens are typologically clearly defined and most probably date from the Bronze Age but with a possibility that some of them could be even slightly later.
Iron Age
The only specimen, which could be precisely dated in the Iron Age period is the projectile from structure 106/102 from the site Panjeva~ki rit near Jagodina. 65 It is a small bifacially worked triangular arrowhead with concave base that repeats to the full previously established standards (Pl. VI/17). The comment of the author of excavation that »…stone arrowhead was made after the Mycenaean model…« 66 is not correct. Perhaps this statement fits into the thesis about the Mycenaean influences at the Iron Age settlements in the central Balkans but the prototype for Mycenaean metal arrowheads are arrowheads of chipped stone, which had been produced throughout Europe thousands of years before the emergence of the Mycenaean culture and these are just those triangular bifacially worked specimens with concave base that as rare single finds had been known already in the Late Paleolithic. 67
CONCLUSIONS
The phenomenon of so-called convergent evolution is well-known. It is the situation when at the certain level of technological development and because of specific needs of a given community within different cultures, different geographic areas and even in the different periods but without any cultural contacts objects of identical shape and for identical purpose are produced. Thus, it is not out of question that production and use of the earliest chipped projectiles could not be connected to only one region and members of a single population.
In any case, time and place of production and use of the first chipped stone projectile will remain unsolvable enigma for the science. But, it is without doubt that such a moment was one of the crucial events in the history of mankind. Periodical technological skips in the evolution of projectiles were of the same importance. Shifting from the spear, which had not been thrown to the hand throwing spears, then use of throwing devices atlatl, after that use of bow and arrows and finally use of sophisticated device as crossbow in the Middle Ages each time represented significant improvement in everyday life making hunting more efficient and making possible gathering of greater reserve of food of animal origin. Unfortunately, these improvements always resulted in the conflicts of people thanks to the improvement of warfare technique and thus bringing more and more deaths and anguish.
The earliest finds of chipped projectiles in Serbia are related to the period of Middle Paleolithic, i.e. to the Mousterian culture of the Homo Neanderthalensis. One of the most typical Mousterian artifacts the triangular hand point from Risova~a (Pl. I/3) is indirectly on the basis of analogous archaeological find from the site Umm el Tlel in Israel identified as possible projectile. This type of artifact was in fact multiutilitarian toolweapon. Its shape was suitable for using it as perforator, knife and scraper but also as find from Israel confirms as projectile.
Triangular points-projectiles had certainly been much more used in the Middle Paleolithic of Serbia judging by the numerous specimens from the neighboring regions in particular from the sites in Bosnia and Montenegro.
Two leaf-shaped bifacially worked points from Risova~a belong to the so-called Szeletien facies of the Mousterian culture. As very characteristic specimens these projectiles are clear indicators of cultural and technological changes. By coincidence they are in the prehistory of Serbia so far isolated finds with closest analogies in the material from the eponymous cave Szelete in Hungary and from the site Ba~o Kiro and from Malkuta cave in Bulgaria. Despite the absence of analogous specimens for additional comparison from the immediate surrounding it seems certain that assumption of B. Gavela that these specimens represent the south westernmost offshoots of the Middle Paleolithic 65 Stoji} 2004, T. XXXVII/21. 66 Stoji} 2004 , 242. 67 Praslov, Rogachev 1982 cultures from Russian, Don and Cuban steppes was right. 68 When projectiles are concerned the influence in the Balkans of the Solutrean culture from the west is confirmed by the finds of arrowheads of Parpallo type in the island of Rab. Their occurrence further to the east has not been encountered.
Insufficient level of investigation of the Paleolithic sites in Serbia is probably the main reason for the large hiatus between the mention projectiles from the Middle Paleolithic and their successors represented by shouldered point of Gravettian provenance from the site »Ekonomija 13. maj« near Zemun. Identical specimens from Romania, Slovenia, Croatia, Herzegovina and Greece confirm that Serbia during the Late Paleolithic period characterized by the Gravettian culture was part of one large population group, which in its movements also reached the south fringes of Pannonian basin for which not before long was assumed that due to large swampy areas was not suitable for human residence. But large loess plateaus, which made possible existence of even the largest game including mammoths and proximity of water represented the ideal zones for temporary or even permanent stations of the Late Paleolithic hunters. From the Late Paleolithic also dates the small projectile from [alitrena pe}ina. Both these specimens actually bear witness to the use of projectiles of smaller mass that being thrown using special devices reached larger distances than ever before and thus increased the productivity of hunting but unfortunately also the efficiency in the intertribal conflicts.
Mesolithic projectiles mostly represented by the specimens from the site Padina in the Iron Gates are at the very beginning of a series where time span has no more such large gaps so we can speak about certain continuity until the Iron Age. Shape of the projectiles from Padina with slight variations repeats in fact the shape of a blade with curved back that we already encountered in the Late Paleolithic.
Finds from Padina dated into the Mesolithic period correspond entirely according to their morphotechnical characteristics to the chipped artifacts from layers V-VII and VIII from the site Medena stijena in Montenegro. 69 As in layer VIII was found material with characteristics of both earlier and later phase the attention should be paid to the precisely dated finds from layers V-VII, which date from the final epi-Gravettian. This conclusion imposes also the thoughts about Padina finds. Do they really date from the Mesolithic or they are earlier, i.e. whether if they are of Mesolithic provenance they preserved very strong component of epi-Gravettian industry, which certainly could have exerted an influence from the settlements on the left Danube bank?
Beginning of the Neolithic with changed cultural contents resulted in abandoning the use of this type of projectiles and as their successors (in a very small number) occurred most rudimental types of triangular shape without tang for hafting and retouched only along the edges. The appearance of so-called transversal projectile from Blagotin indicates still existing links with the inheritance from the earlier period.
Vin~a culture as the main bearer of all changes in the Late Neolithic introduces a new standard recognizable in specimens with clearly distinguished barbs and tang for hafting to the wooden body of an arrow.
Yet, one detail should not be overlooked -disregarding the period in question when hunting is concerned it should be borne in mind that specimens made of bone and antler and even hard wood were also used besides chipped projectiles. In addition, hunters practiced setting the traps as hunting technique and it was very efficient. These are details, which at least to some extent explain relatively small amount of chipped stone projectiles in the Neolithic cultures in the territory of Serbia. Evidence for parallel use of bone projectiles are the finds of so-called double awls particularly popular in the Vin~a culture. 70 In any case, authors who in few instances wrote about chipped projectiles always explained them as import from neighboring regions primarily counting on the areas influenced by the Butmir culture and the Adriatic zone. Comparison with the material from the Butmir culture does not substantiate this assumption too much as the most frequently used types reveal certain differences in relation to the Vin~a specimens. Material from the Adriatic zone is scarce and as it is even the more distant area it is less probable that we should count on such strong influence of the bearers of the cultures of the Adriatic Neolithic. This fact and absence of direct analogies mean also that specimen from the collection of the City Museum of Belgrade could not be related to the Adriatic zone and as it is the closest analogy for the exceptional projectile from the northern Ba~ka we are once again returning to the unsolved question of its origin.
There are only two possibilities and first is that it was a local product, which is an isolated and exceptional CHIPPED STONE PROJECTILES IN THE TERRITORY OF SERBIA IN PREHISTORY 68 Gavela 1968 . 69 Mihailovi} 1996 Babovi} 1984, 117-120. step forward not so much from technological but more from morphological point of view.
Second possibility is related to the already mentioned almost incredible events recorded in Germany and that would mean that this projectile is of entirely different cultural provenance and that it reached the northern Ba~ka region together with some German colonist in the end of the 18 th century. We should put aside this assumption as less probable but still not impossible oddity.
Special relationship of a man to the tool/weapon, which make possible the survival but also could cause death is illustrated in the custom of placing chipped projectiles as grave offerings as it is particularly well documented in the Megalithic cultures in western Europe but also in the Eneolithic of eastern Europe. 71 Great migrations during Eneolithic period brought to the territory of modern Serbia new inhabitants from south Russian steppes and with them also arrived the new characteristics of material culture but the custom of placing projectiles in the graves has not been registered so far.
When chipped artifacts are concerned this population and cultural influence is reflected in the appearance of bifacially chipped projectiles without tang for hafting. Even though these projectiles appeared in the territory of Serbia in the Eneolithic and represent one of the essential characteristics of chipped stone industry of the period they have polycentric origin, which dates far into the Paleolithic period. It is certainly not incidental that they were brought to this area by population arriving from the same geographic environment where bifacially chipped triangular projectiles with concave base had been used even in the Late Paleolithic. 72 There were no any significant improvement of chipped projectiles in the Bronze Age did. Only conspicuous thing is certain standardization of size, which reached its maximum of 3.5 cm and standard concave shape of the base. Increasing use of metal in everyday life resulted in substitution of material used for the arrowheads so first metal arrowheads were in fact replicas of the chipped stone prototypes.
Trend of discontinuation of use of stone as raw material for production of tools and weapons continues in the Iron Age and the results are more scarce and more isolated finds. There is only one chipped stone projectile from this period in the territory of Serbia and it does not differ in any aspect from its Bronze Age predecessors.
Considering huge time span between the earliest and latest projectiles and disregarding small number of finds very prominent typological diversity indicates dynamic movements of the bearers of many cultures, which brought with them innovations but also traces of technological inheritance much more ancient than the very population, which improved it by adding its new achievements.
Finally, coming to conclusion that chipped artifacts are always characterized by relative chronological indeterminacy the chipped stone projectiles still remain one of the most interesting categories of archaeological finds offering to the scholars permanent challenge in dating and their cultural determination.
Translated by Mirjana Vukmanovi}
71 Derga~ev, Manzura 1991 . 72 Borikovskiü 1984 Specifi~an oblik projektila od okresanog kamena dovoqno je prepoznatqiv pa treba verovati da ve} prvim istra`iva~ima praistorijskih lokaliteta u Srbiji ova vrsta nalaza ne bi izmicala bez obzira na potvr|ene mawkavosti u iskopavawima. Ovu pretpostavku treba imati na umu jer i pored izuzetno velikog broja praistorijskih lokaliteta i hiqade primeraka okresanih artefakata projektili predstavqaju najmawe zastupqen i najmawe prou~en tip ovih nalaza.
U toku vi{egodi{weg rada na obradi projektila od okresanog kamena potvrdilo se da u dostupnom materijalu skoro polovina predstavqa slu~ajne nalaze, bez preciznih podataka o uslovima otkri}a. Sre}om, za jedan deo karakteristi~nih primeraka koji poti~u sa iskopavawa postoje podaci koji omogu}avaju datovawe, tako da je na osnovu wih mogu}e izvr{iti bar okvirno datovawe i za slu~ajne nalaze.
Sve nalaze okresanih projektila mogu}e je vezati za {est velikih praistorijskih epoha: paleolit (sredwi i mla|i), mezolit, neolit (stariji/sredwi i mla|i), eneolit, bronzano doba i gvozdeno doba. Za wihovu izradu kori{}e-ne su kao sirovine iskqu~ivo razli~ite vrste ro`naca i opsidijan i samo u jednom slu~aju tzv. laka bela stena.
Poznata je pojava tzv. konvergentne evolucije -kada na odre|enom stepenu tehnolo{kog razvitka i specifi~nih potreba jedne zajednice, u okviru razli~itih kultura, na razli~itim geografskim prostorima ~ak i u razli~itim periodima, bez bilo kakvih kulturnih kontakata dolazi do proizvodwe predmeta identi~nih i po obliku i po nameni. Stoga nije iskqu~eno da ni izrada i upotreba najranijih okresanih projektila ne mo`e da se ve`e samo za jednu oblast i pripadnike jedne populacije. U svakom slu~aju, vreme i mesto izrade i upotrebe prvog projektila od okresanog kamena osta}e nere{iva zagonetka za nauku. No, nesporna je ~iwenica da je taj trenutak predstavqao jedan od kqu~nih momenata u istoriji ~ove~anstva. Povremeni tehnolo{ki skokovi u evoluciji projektila jednako su bili zna~ajni. Prelasci sa kopqa koje se nije bacalo na kopqa bacana slobodnom rukom, zatim na baca~ku spravu otlotl, pa na luk i strelu, da bi se u sredwem veku pojavila slo`ena naprava samostrel, svaki put su predstavqali zna~ajna unapre|ewa i svakodnevnog `ivota, olak{avaju}i lov i omogu}avaju}i stvarawe ve}ih zaliha hrane `ivotiwskog porekla. Na`alost, ta unapre|ewa svaki put su se reflektovala i u me|usobnim sukobima qudi unapre|uju}i ratne tehnike i donose}i sa sobom sve vi{e smrti i bola.
Najstariji nalazi okresanih projektila u Srbiji vezuju se za period sredweg paleolita, odnosno, za musterijensku kulturu ~iji je nosilac bio homo neanderthalensis. Jedan od najtipi~nijih musterijenskih artefakata, trouglasti ru~ni {iqak iz Risova~e, analognim arheolo{kim nalazom sa lokaliteta Umm el Tlel u Izraelu, posrednim putem je definisan kao mogu}i projektil. Ovaj tip artefakta, zapravo je bio vi{enamensko oru|e-oru`je. Oblik je dozvoqavao da se koristi kao perforater, kao no` i struga~, ali kao {to je nalaz iz Izraela dokazao i kao projektil.
Trouglasti {iqci-projektili svakako su imali znatno ve}u zastupqenost u sredwem paleolitu Srbije o ~emu svedo~e brojni primerci iz susednih oblasti, prvenstveno sa nalazi{ta u Bosni i Crnoj Gori.
Dva listolika, dvostrano obra|ena, {iqka iz Risovae pripadaju tzv. seletjenskom facijesu musterijenske kulture. Kao veoma karakteristi~ni primerci ovi projektili su jasni pokazateqi kulturnih i tehnolo{kih kretawa. Sticajem okolnosti, oni su u praistoriji Srbije, za sada, usamqeni nalazi, sa najbli`im analogijama u materijalu iz eponimne pe}ine Szelete u Ma|arskoj i sa lokaliteta Ba~o Kiro i iz Malkuta pe}ine u Bugarskoj. I pored nedostatka analognih primeraka iz neposrednog okru`ewa za dodatne komparacije, ~ini se izvesnom pretpostavka B. Gavele da ovi primerci predstavqaju krajwe jugozapadne ogranke kultura sredweg paleolita iz ruskih, donskih i kubanskih stepa. Uticaj solitrejske kulture sa zapada na Balkanu se, kada je re~ o projektilima, manifestuje nalazima strela Parpallo tipa na ostrvu Rabu. Wihovo prisustvo daqe ka istoku nije zabele`eno.
Nedovoqna istra`enost paleolitskih lokaliteta u Srbiji je verovatno i osnovni razlog zbog kojeg postoji veliki hijatus izme|u pomenutih projektila koji su obeleili sredwi paleolit i wihovih naslednika predstavqenih kolenastim {iqkom gravetijenske proveniencije sa lok. »Ekonomija 13. maj« kod Zemuna. Identi~ni primerci iz Rumunije, Slovenije, Hrvatske, Hercegovine i Gr~ke, potvr|uju da je Srbija tokom mla|eg paleolita u periodu koji je obele`ila gravetijenska kultura bila deo jedne velike populacijske grupacije koja je u svojim kretawima zahvatila i ju`ne obode Panonskog basena, za koje se do skoro mislilo da su, zbog velikih mo~vari{ta, bili nepovoqni za boravak ~oveka. No, velike lesne zaravni koje su omogu}ava-le kretawe i najve}im lovnim `ivotiwama kakvi su bili mamuti, i blizina vode, predstavqale su idealne zone za privremene ili ~ak dugotrajnije stanice i mla|epaleolit-skim lovcima.
Periodu mla|eg paleolita pripada i mali projektil iz [alitrene pe}ine. Oba ova primerka zapravo su svedoci o upotrebi projektila mawe mase koji su bacani pomo}-nim sredstvima, dosti`u}i ve}e daqine nego ikada ranije i time podi`u}i lovnu produktivnost ali, na`alost, i u~inak u me|uplemenskim sukobima.
Mezolitski projektili, uglavnom predstavqeni primercima sa lokaliteta Padina u \erdapu, nalaze se na samom po~etku jednog niza u kojem vremenski hijatus vi{e nema tako velike pukotine pa mo`emo govoriti o izvesnom kontinuitetu sve do gvozdenog doba. Oblik projektila sa Nalazi sa Padine datovani u mezolitski period svojim morfotehni~kim karakteristikama u potpunosti odgovaraju okresanim artefaktima iz slojeva V-VII i VIII sa lokaliteta Medena stijena u Crnoj Gori. Kako se u sloju VIII nalazi materijal sa karakteristikama i starije i mla|e faze, pa`wu treba obratiti na ta~no datovane nalaze iz slojeva V-VII koji odgovaraju finalnom epigravetijenu. Taj zakqu~ak name}e i razmi{qawe o padinskim nalazima. Da li oni zaista pripadaju mezolitu ili su stariji, odn. da li su, ako su mezolitske proveniencije zadr`ali veoma jaku komponentu epigravetijenske industrije koja je svakako mogla da uti~e sa naseqa na rumunskoj strani?
Po~etak neolita sa izmewenim kulturnim sadr`ajem dovodi do napu{tawa upotrebe tog tipa projektila, a kao wihovi naslednici u skromnom broju javqaju se najrudimentarniji tipovi trouglastog oblika bez trna za usa|ivawe, retu{irani samo po rubovima. Na jo{ uvek prisutne veze sa nasle|em iz prethodnog perioda ukazuje pojava tzv. transverzalnog projektila sa Blagotina.
Vin~anska kultura kao osnovni nosilac svih promena u mla|em neolitu donosi novi standard u vidu primeraka sa jasno definisanim krilcima i trnom za usa|ivawe u drveno telo strele.
Ipak, jedan detaq ne sme se izgubiti iz vida -bez obzira o kom periodu je re~, kad se govori o lovu treba imati na umu da su osim okresanih projektila kori{}eni i primerci izra|eni od kosti i ro`ine pa i tvrdog drveta. Osim toga, postojala je i lovna tehnika koja je podrazumevala postavqawe zamki, a bila je veoma efikasna.
To su detaqi koji, bar delimi~no, obja{wavaju relativno slabu zastupqenost projektila od okresanog kamena u neolitskim kulturama na tlu Srbije. Potvrda o paralelnoj upotrebi ko{tanih projektila su nalazi tzv. dvojnih {ila, posebno zastupqenih u vin~anskoj kulturi.
U svakom slu~aju, autori koji su u nekoliko navrata pisali o okresanim projektilima uvek su ih tuma~ili kao import iz susednih oblasti, prvenstveno ra~unaju}i na podru~ja uticaja Butmirske kulture i na jadransku zonu.
Pore|ewe sa materijalom Butmirske kulture ne podupire tu pretpostavku suvi{e, budu}i da najzastupqeniji tipovi pokazuju izvesne razlike u odnosu na vin~anske primerke. Materijal iz jadranske zone je malobrojan, a kako je re~ o jo{ udaqenijoj oblasti malo je verovatno da treba raunati sa toliko jakim uticajem nosilaca kultura jadranskog neolita. Ta ~iwenica i nepostojawe direktnih analogija bi zna~ilo da i primerak iz zbirke Muzeja grada Beograda ne mo`e da se ve`e za jadransku zonu, a budu}i da je on najbli`a analogija izuzetnom projektilu sa severe Ba~-ke, vra}amo se na nere{eno pitawe wegovog porekla.
Postoje samo dve mogu}nosti, a prva je da je re~ o lokalnom proizvodu koji predstavqa usamqen i izuzetan iskorak, ne toliko u tehnolo{kom koliko u morfolo{kom smislu. Druga mogu}nost je vezana za ve} pomenuti, skoro neverovatan, sled doga|aja zabele`en u Nema~koj, {to bi zna~ilo da ovaj projektil pripada sasvim druga~ijoj kulturnoj provenineciji i da je na prostor severne Ba~ke stigao u prtqagu nekog od nema~kih doseqenika krajem XVIII veka. Ovu pretpostavku izolujmo, ipak, samo kao malo verovatan, ali mogu} kuriozitet.
Poseban odnos ~oveka prema oru|u/oru`ju koje je omogu}ivalo opstanak ali i oduzimalo `ivot, oslikava se u obi~aju stavqawa okresanih projektila kao grobnih priloga {to je posebno dokumentovano u megalitskim kulturama zapadne Evrope ali i u eneolitu isto~ne Evrope. Velika migraciona kretawa su tokom eneolita na teritoriju dana{we Srbije dovela nove stanovnike iz ju`noruskih stepa, a sa wima su stigle i nove karakteristike materijalne kulture ali obi~aj polagawa projektila u grobne celine za sada nije zabele`en.
Kad je re~ o okresanim artefaktima ovaj populacioni i kulturolo{ki upliv oslikava se u pojavi dvostrano okresanih projektila bez trna za usa|ivawe. Iako su se ovi projektili na teritoriji Srbije pojavili sa eneolitom i predstavqaju jednu od bitnih karakteristika okresane industrije tog perioda, oni imaju policentri~no poreklo koje se`e daleko u paleolit. Sigurno nije slu~ajno da ih na ove prostore donosi populacija koja sti`e iz istog geografskog okru`ewa u kojem se i tokom mla|eg paleolita javqaju dvostrano okresani trouglasti projektili sa konkavnom bazom.
Tokom bronzanog doba nema nekog posebnog unapre|e-wa okresanih projektila. Primetno je samo izvesno standardizovawe veli~ine koja dosti`e svoj maksimum od 3.5 cm dok kao standard postaje i konkavna baza. Sve ve}a upotreba metala dovodi i do zamene materijala od koga se prave vrhovi za strele pa prvi metalni vrhovi zapravo predstavqaju replike svojih okresanih prototipova.
U gvozdenom dobu nastavqa se trend napu{tawa kamena kao sirovine za izradu oru|a i oru`ja {to rezultuje sve malobrojnijim i usamqenim nalazima. Projektili od okresanog kamena u ovom periodu na tlu Srbije predstavqeni su jednim primerkom koji se ni po ~emu ne razlikuje od svojih bronzanodobnih prethodnika.
S obzirom na ogroman vremenski raspon izme|u najstarijih i najmla|ih projektila, i pored skromnog broja nalaza, veoma izra`ena tipolo{ka raznovrsnost ukazuje na dinami~na kretawa nosilaca brojnih kultura koje su sa sobom donosile novine ali i tragove tehnolo{kog nasle|a znatno starijeg od same populacije koja ga je unapre|ivala unose}i svoja nova dostignu}a, Na kraju, zakqu~imo da, iako okresane artefakte uvek prati relativna hronolo{ka neosetqivost, projektili od okresanog kamena ostaju jedna od najinteresantnijih kategorija pru`aju}i istra`iva~ima stalan izazov u datovawu i wihovoj kulturnoj determinaciji.
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